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Each experimental material has inherent variation,
wh_ich could be accessed through uniformity trial.
Uniformity trial helps in proper selection in size, shape
and ngmber of replications for field experiments. Field
experimentation is one of the powerful tools in
research for agricultural science. The experiments
were conducted on various crops in irrigation condition
:: ()sau;a;hﬂa re:gion. Wﬂeat is a major cereal growing
- ﬂ[:i; . Or:'reglon, relatively high variability (>50 %)

MATERIALS AND METHODS
;Jvr:]lgtmﬁity trial was conducted during Rabi - 2012 at
i sowisgarch Station, JAU, Junagadh. The crop
b of"; east to west direction with inter row
9 01 22.5 cm. The crop was harvested in
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conti‘nu_ous basic unit, each of 0.90 m x 1.00n
con_s:stlng of a four rows of 1.00 m length. Faire
Smith’s (1938) variance law and maximum curvalie
Fed_erer (1955) methods were used for determinin
optimum plot size and shape on the basis?
uniformity trial. Smith's law is as follows,
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Where :
V, = the variance of mean per plotof X units,
X = the number of basic unitsinaplol
V, = the variance of mean per plotofone’"
b = theregression coefficient.

This equation can be written as,

log V, =logV, -blogX




. Curvature method Federer (1955). Acurve
Maxnml;d by taking the plot size (in terms of basic
is ploﬂon ihe X-axis and the C. V. values on the
units) of a graph (Fig 1) The point at which the
Y- axls‘aken a turn, that is the point of maximum
cuweture The value corresponding to the point of
:J;; um‘ curvature will be the optimum plot size,

Coefficient of variation (C.V.%) per unit area was

estimated for various sized plots as under.

Standard deviation per unit
C.V.% = s=roomre— x 100
h General mean

Janu

The number of replications required varies with the
aumber of treatments, variation of the character
measured, the confidence probability of significant
difference and assurance of detecting the difference.
The Statisticians Hatheway, Cochran & Cox (1957)
equation for estimating the minimum detectable
difference between two treatments as a per cent of
the mean can be estimated using following relation.

2(t+t ) (C. V.Y

rx°

Where,

d = true difference which can be detected at a
specified level of significance

significant value of tin the test of significance.
table value of t corresponding to 2(1-p), where
p is the probability of obtaining a significant
result.

required replications number

coefficient of variation per basic unit area,
expressed as a percent of the mean, for the
plot size and shape used _
number of basic units in the combined plot size
soil heterogeneity index (linear regression
coefficient)
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RESULTS AND DISCUSSION

The comparisons were made among different sizes
and shape of plots using coefficient of variation per
units area, C. V. % estimated from Wheat yield.The
results are presented in Table-1 indicate that
maximum C.V.% (24.42) was observed in the smallest
sized plot i.e., one unit (0.90 sq.m.). C.V. % decreased
with the increase in plot size upto 72 units size
(5.07%). The decrease in C.V.% was not proportional
when the plot size is increased beyond 9 units plot.
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sized plot was considered as optimum plot size
Fairfield Smith's (1938) and Federer (1955). The
graphical presentation of C.V. % against plot size
(Fig.1) also revealed similar trend, The rate of reduction
In C.V.% was more with the increase in length of the
plot than that with the increase in width (i.e., number
of rows ) of plot (Table 1),

The per unit decrease in C.V.% ( Table 1 )for different
plot sizes estimated from the differences between
C.V.% of consecutive points indicated that the
effective decrease in C.V.% due to increase in plot
size was up to 12 units sized plot. The graphical
presentation of C.V.% (Fig. 1) also revealed similar
trend, therefore, 12 units size i.e., 10.80 sq. m. size
could be considered as optimum plot size, These
results are in agreement with those reported by
Khokhar et al., (1997) in brinjal, Naliyadara et al.,
(2010) in tomato, Prajapati et al., in mustard (2013)
and Naliyadara et al., in groundnut (2013)

Among all combinations of 12 units plot(6x2), a
plot of 6 m. x 1.8 m. had minimum C.V. % per units
area (8.06 % ) therefore, itcan be concluded that
a plot of 6 m. x 2.0 m. ( 8 rows each of 6.00 meter
length ) could be taken as optimum plot size.

Keeping in view the above results as well as practical
difficulties for caring out the agricultural operations,
the plot of4 x 3 having dimensions 4.0m.x2.7
m. i.e., 12 rows each of 4.0 meter length could be
used instead of plot having dimension of 6.0 m x 2.0
m. This shape has little higher C.V.% (8.16) as
compare to 12 units plot (6 x 2) a plot of 6.0 m X 1.80
m had C.V.% per unit area (8.06).

The Smith's Law was considered as a measure of
correlation between adjacent units with ‘b” =0 indicate
perfect correlation and “b” = 1 indicate heterogeneity
between adjacent plots. The range of ‘b” 0.860 10 0.724
was obtained in this study, It was indicated the use
of smaller plots in field experiments. The equation
obtained was as under.

Y = 11.08X °**

The coefficient of determination (R? ) between plot size
and C.V.% was computed as 0.40. The trend of C.
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Table 1 Coefficient of vanaiflo Io(ts lo)r Wheat yield, rabi-2012-13.
sizes and shapes 01 P V. % Difference Per unit 8ol
i i Variance per i in decrease het
Plot Shapelin Variance . . erogeneit,
Size Basic Unit Between the unitarea Siot Mean C.V.% in C.V. % ) Ty
LxW) Plot V() VX el T
65 04.42 24.42 0.00 0.00 0.00
1 1x1 12048.65 12048, / i
2 o1 2411264  6028.16 17.27
2 2899067 724767 18.93 18.10 6.32 6.32 —
3 s 3818800 424311 1449 15.51 2.59 3.73 o
1x3 4968412 552046 16.52 -
12.49
4 4x1 50451.36 315321
> 5761245 360078 1334 13.76 1.78 0.84 0.821
1x4 77118.22 4819.89 15.44
6 6x1 80264.00 2229.56 10.50
32 9151868  2542.19 11.21 11.75 2.01 -0.26 0.811
ox3  101067.10  2807.42 11.78
ix6 13274400  3687.33 13.50
8 4x2 121142.5 1892.85 9.67 10.32 1.43 058 608
2x4 1554734  2429.27 10.96
9 9x1 132539.0 1636.28 8.99
3x3 161349.0 1991.96 9.92 10.30 0.02 1.41 0.779
1x9 2351590 290320 11.98
12 12x1 158641.8 1101.68 7.38
6x2 189285.3 1314.48 8.06
4x3 194199.1 134861 8.16 9.08 1.22 -1.20 0.787
3x4 259139.6 1799.58 9.43
2x6 279836.5 1943.31 9.80
1x12 392231.1 2723.83 11.60
16 4x4 336352.4 1313.88 8.06 8.06 1.02 0.20 0.799
18 18x1 271516.0 838.01 6.43
a2 321104.0 991.06 7.00
6x3 323144.0 997.36 7.02 7.95 0.11 0.91 0.765
3x6 480136.0 1481.90 8.56
2x9 496412.0 1532.14 8.70
1x18 650324.0 2007.17 9.96
24 122 368931.6 640.51 5.62
6x4 540174.3 937.80 6.81
g . : 7.05 5
46 6270578  1088.64 7.33 0.90 78 g8
2x12  827000.9 1435.77 8.42
& 93 5369400 73654 6.03 - ,
3x9 843876.0 1157.58 7.56 * 025 0.65 0.77.
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i SAO1920 41681 454
¥ g 715360 54902 52
i3 5791360 44686 4.70
o4 9301280 71769 5.95
66 10257920 79151 6.25 6.32 048 023
o 11895200 91784 673 0.743
i 15471840 119382 7.68
oxig 14856320  1146.32 7.53
36 17838720 137645 8.25
1ox4 9909191 430,09 4.61 .
B g2 27730 9291 683 080 012 g7
5 g3 10787760 36995 427
gx6 18996480  651.46 5.67 558 0.14 0.46 0734
69 20821320 71404 5.94 ‘
18 24455880 83868 644
3@ 12154880 23447 340
18x4 19930240  384.46 4.36
12x6 20004480 38589 4.36 5.07 0.51 0.37 0.724
6x12 35389440 68267 5.81
418 36912000 712,04 5.93
236 44827520 86473 6.54
Fig. 1 : Average Coefficient of variation for different sized plot in Wheat
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4x4
1.80
3.60
5.40
7.20
10.80
3.60
7.20
10.80
14.40
21.60

2.70
5.40
8.10
7.20
10.80
5.40
7.20
10.80
14.40

3x4

3x3
2.70
5.40
8.10
10.80
5.40
7.20
10.80
14.40

Block Shape
10.80

4.50
5.40
8.10
10.80
10.80
5.40
7.20
10.80
14.40

2x4

Total area required per treatment (m?)
1x6
5.40
5.40
8.10

10.80

10.80
5.40
7.20

10.80
14.40

NALIYADARA [GAU Researcy,

V.% was expressed in equation fo

\ T
derived to show the relation betwgg & he .

quired per treatment with different plot sizes.

1x4
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10.80
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9.00
10.80

8.10
10.80
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10.80
10.80
16.20
21.60

1x3

1x2
12.60
14.40
16.20
18.00
16.20
14.40
18.00
16.20
21.60

2
2
2
2
2
2
2
2
2

size, X using original data as weg|| aslg \; % an
data are as under. g ran% rrﬁlm
%
2 1) Original data :
N a
o TETL
xb
o
b C.V. = 11.08-0.0384X . .
N (R %0‘%]
e 2) Log transformed data
=
Log C.V.=Loga+b Log X
o Y=1352-0202 X . ,
o i .
The reduction in experimentg| error for
o comparison can be achieved by (j) in creas; Salme,
e of replications and (ji) taking large plot (4 N,
N al., 1967). Two criteria are Complememaryfc,rm?' q
experimental area. Hence, the effective o afiygg
g replication and total area requireq Per treatme e
8 worked out for various plot sizes, The resu“Smwe’*
2) revealed that the smaller plots with faily |
s number of replications were obseryeg to ac:iearge
< Per cent accuracy in any of the block sjze Vﬁ,a
& increase in plot size from 0.90 mz21g 10.80 mereq .
in reduction of 14 to 2 of 3to2 l‘ephcaﬁonesd
N {

respectively, to obtain the same Precision, y

3
3
2
2

% standard error and total area re
3

Block Shape

Number of replications
8

X2 1x3 1x4 1x6 2x4 3x3 3x4 4x4
10

14

(m?)
0.90
1.80
2.70

3.60
5.40
1.80
3.60
5.40
7.20

Plot size
(Unit)

Table 2. Effective number of replications for 5

Length Width Area

(Unit)

controlling soil variation, block of 3 x 3 plots was
N required with minimum 2 replications to a chive 5pa

W Saurashtra region. Similar results were reported
N Saxena et al.,l(1 872) in oat grown for fodder, Thomas
et al.,(1985) in brinjal, Patil et al.,(1987) in Indian
o mustard and Prajapati et al.,(2013) in mustard.
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